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(57) Disclosed herein is a can-covering polyester 
. 1 film (1) which is bonded under heat to a metal 
; ' surface of a can (43, 61, 81) through a ther- 
mosetting resin adhesive (5) to form a protec- 
tive coat, wherein an adhesive layer formed of a 
resin comprising an epoxy resin having a num- 
ber of average molecular weight of 5,000-20,000 
and an acid anhydride hardener at a weight • ;i 
ratio of 70/30 to 99/1 or an adhesive layer 
, formed of a resin comprising a polyester resin 
• and an ami nbplast resin at a weight ratio of 
70/30 to 90/10 is provided on one side of an 

polyester ifilm: (2). A process for the production F,G ,(c) ,/ 

■'of the cari-cbvering polyester film (1) is also ^ a . . v . v . . ,w . . ^ . , , ^ , k \\ . , ^ 

' . disclosed. W^^W^WS^ 



FIG. t(b) t \\> 




Jouve, 18. rue SalnVDenb, 75001 PARIS 




EP 0 615 840 A1 



The present invention relates to a polyester film with a thermosetting resin adhesive layer, which is adapted 
to form a protective coat on a metal surface of a can, for example, a surface of a metal sheet for forming a can 
body, such as a surface-treated steel sheet both end edges of which are overlapped to each other to weld 
them, thereby forming the can body, or an outer side wall of a closed-end cylindrical can having an opening 

, at one end thereof and formed by drawing with ironing or the like from a metal sheet for forming cans such as 
an aluminum alloy sheet, and a production process thereof. 

As metal cans used as containers for beverage, there have been known welded cans obtained by welding 
both end edges of a strip-like can body blank obtained by cutting a surface-treated steel sheet for cans, which 
has a tin deposit, to each other to form a can body and attaching can ends separately produced to both open 
ends of the can body by double-seaming. In order to prevent the corrosion of the surface-treated steel sheet 
for cans as a base metal due to the contact of the base metal with the contents in a can and the change in the 
flayor of the contents, which is caused by metal components dissolved out, the welded cans as described 
above have heretofore been coated with a coating such as an epoxy- phenolic resin on the inside thereof. On 
the other hand, coating has been conducted on the outside of the can to impart a good aesthetic appearance. 

( ' ; Such welded cans have been produced by conducting baking in a heating oven whenever coating was 
completed on each side of the surface-treated steel sheet for cans. Therefore, in this production process, heat 
in the heating oven and vaporized organic solvents have a tendency to impair a working environment. In par- 
ticular, the tendency becomes more pronounced on the outer surface of the can, which is subjected to multicolor 
printing, because baking is carried out in the heating oven whenever printing is conducted with each of two to 
fourcoatings of different colors. '.. . . ! ;i 

It has thus been studied to cover both sides of the surface-treated steel sheet for cans with a polyester 
film to form protective coats. Such covering can prevent the surface-treated steel sheet from corrosion on the 
inside of the can, and moreover protect the flavor of the contents in the can from being changed due to com- 
ponents slightlydissolved out of the coating f i Im on the can on the inside of which an internal protective coating 

, has been applied and baked as described above. On the other hand, a good aesthetic appearance and/or de- 
sired indication can be given to the outer surface of the can without conducting coating by covering it with a 
printed polyester film. Therefore, such covering makes it unnecessary to conduct the coating and baking in 
the conventional production process and hence can be expected to improve working environment. 

In order to cover both sides of the surface-treated steel sheet for cans with polyester f i Ims, it is considered 
to press-bohd the polyester films to the surfaces of the steel sheet heated. 

However, the mere press bonding of the polyester films to the surfaces of the surface-treated steel sheet 
for cans heretofore in use under heat for a short period of time cannot achieve sufficient adhesion. Besides, 
the bonding of the polyester films to the surfaces of the surface-treated steel sheet through a usual thermo- 
setting resin adhesive requires long-time heating at a high temperature to obtain sufficient adhesion. However, 

, if the surface-treated steel sheet has a tin deposit, such a heating treatment is accompanied by a disadvantage 
that tin in the tin deposit forms a tin-iron alloy together with a base steel sheet during the heating, so that the 
amount of pure tin is decreased, and the weldability of the surface-treated steel sheet is hence reduced. 

There have also been known cans obtained by forming a closed-end cylindrical can having an opening at 
one end thereof by drawing with ironing or the like from a metal sheet for forming cans such as an aluminum 
alloy sheet and attaching a can end separately produced to thelopening of the can by double-seaming. As with 
the case of the welded cans, such cans are also accompanied by a disadvantage that heat in the heating oven 
and vaporized organic solvents impair a working environment if coating by printing is conducted on the outside 
of the can to impart a good aesthetic appearance. 

In the case pfthe closed-end cylindrical can, coating is first conducted.on the inner side of the closed-end 

i cylindrical can formed by drawing with ironing or the like from the metal sheet for forming cans, and baking is 
then effected. Thereafter, 2 to 4 coatings of different colors are then coated on the outer side of the can one 
by one, and baking is conducted every coating. Therefore, it is considered to press-bond the polyester film 
under heat to at least the outer surface of the closed-end cylindrical can. 

As with the case of the surface-treated steel sheet for forming can bodies of welded cans, however, the 
mere press bonding of the polyester films to the surfaces of the metal sheet for forming cans heretofore in use 
under heat for a short period of time cannot achieve sufficient adhesion. Besides, the bonding of the polyester 
film to the surface of the metal sheet through a usual thermosetting resin adhesive involves a disadvantage 

. that it requires long-time heating at a high temperature to obtain sufficient adhesion, resulting in unavoidable 
reduction in operating efficiency and increase in cost. 

; 1 , Accordingly, the present invention has been made with a view toward solving the above-mentioned prob- 
lems and has as its object the provision of a can-covering polyester film, which can achieve sufficiently high 
adhesion to a metal surface of a can by heating for a short period of time at a high temperature, and a production 
process thereof. 
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It is another object of the present invention to provide a can-covering polyester film, which can achieve 
sufficient high adhesion to a surface of a metal sheet for forming a can body, both end edges of which are 
overlapped to each other to weld them, thereby forming the can body, and a production process thereof. 

It is a further object of the present invention to provide a can-covering polyester film, which can achieve 
sufficiently high adhesion to at least an outer side wall of a closed-end cylindrical can having an opening at 
one end thereof and formed by drawing with ironing or the li ke from a metal sheet for forming cans, and a pro- 
duction process thereof. 

It is still a further object of the present invention to provide a can-covering polyester film, which can make 
a print applied to the film look bright when the film is bonded to the metal surface of the can, and a production 
process thereof. 

In order to achieve the above objects, in one aspect of the present invention, there is thus provided a pro- 
tective covering film for bonding under heat to the metal surface of a can or can body precursor characterised 
in that the covering film comprises a polyester film and a thermosetting adhesive resiri layer comprising an 
, > epoxy resin having a number average molecular weight of 5000 to 20000 and an acid anhydride hardener at 
a weight ratio of 70/30 to 99/1 . 

In a second aspect of the present invention, there is provided a protective covering film for bonding under 
heat to the metal surface of a can or can body precursor characterised in that the covering film comprises a 
polyester film and a thermosetting adhesive resin layer comprising a polyester resin and an aminoplast resin 
at a weight ratio of 70/80 to 90/10. 

A third aspect of the present invention provides a can body precursor including a film as hereinabove de- 
fined applied to at least an outer surface thereof. 

In a fourth aspect of the present invention, there is thus provided a process for the production of a can- 
covering polyester film which is bonded under heat to a metal surface of a can through a thermosetting resin 
« adhesive to form a protective coat, which comprises the steps of: 

applying a thermosetting resin to one side of a polyester film and drying the resin thus coated to form 
a cured overcoat layer; 

applying a resin composition containing a pigment to the other side of the polyester film and drying the 
composition thus coated to form a printed layer; and 

applying the thermosetting resin adhesive to the side of the polyester film, on which the printed layer 
r has been formed, and drying the resin adhesive thus coated to form an adhesive layer. 
Advantageous embodiments of the invention can be seen in the sub-claims. 

For a better understanding of the invention and to show how the same may be carried into effect, reference 
wiil be made to Jhe drawings, in which 

Figs. 1(a) to 1(d) are cross-sectional views illustrating the constructions of can-covering polyester films 
according to the present invention; 

Fig. 2 is a cross-sectional view illustrating the construction of another can-covering polyester film accord- 
ing to the present invention; 

FIGs. 3(a) and 3(b) are cross-sectional views of a metal sheet for forming can bodies of welded cans, to 
which the can-covering polyester films according to the present invention have been separately bonded 
under heat, and a can body of a welded can, respectively; 

FIG. 4 is a schematic plan view illustrating an exemplary construction of an apparatus suitable for use in 
bonding under heat the can-covering polyester films according to the present invention to the metal sheet 
for forming can bodies of welded cans; 

FIG. 5 is a side elevational view of a conveying path in the apparatus of FIG. 4; 
; . FIGs. 6(a) and 6(b) are cross-sectional views illustrating an exemplary closed-end cylindrical can, to which 
the can-covering polyester film or films according to the present invention have been bonded under heat; 
FIGs. 7(a) and 7(b) are fragmentary sectional views taken along line VII-VII of FIG. 6(b); 
FIGs. 8(a) and 8(b) are cross-sectional views illustrating another exemplary closed-end cylindrical can, 
: to which the can-covering polyester film according to the present invention has been bonded under heat; 
and 

: FIG. 9 is an enlarged sectional view of an area indicated by A in FIG. 8(b). 

In the adhesive layer comprising the epoxy resin and the acid anhydride, if the number average molecular 
weight of the epoxy resin is lower than 5,000, its bond strength is insufficient. If the molecular weight exceeds 
! ! 20,000, the viscosity is increased, resulting in an adhesive poor in working properties in coating. It is hence 
not preferable to use any epoxy resin having a number average molecular weight outside the range of 5,000- 
20,000. In addition, if the number average molecular weight Is lower than 5,000, the stickiness of the adhesive 
layer becomes higher when the adhesive is applied to the polyester film and dried to form the adhesive layer, 
so that its tackf ree properties are lowered. . j . 

3 "■ 
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In the adhesive layer, if the weight ratio of the epoxy resin to the acid anhydride hardener exceeds 99/1 , 
it takes a long period of time to cure the epoxy resin even when heated at a high temperature. If the weight 
ratio is lower than 70/30 on the other hand, the effect of facilitating the curing of the epoxy resin cannot be 
heightened if urther. 

\ s , | V As examples of the acid anhydride hardener, may be mentioned pyromelliticanhydride, benzophenone tet- 
racarboxylic anhydride, phthalic anhydride, tetrahydrophthalic anhydride, methylcyctohexane dicarboxylic an- 
hydride, trimellitic acid anhydride and derivatives thereof. However, trimellitic acid anhydride hardeners includ- 
ing trimellitic acid anhydride and derivatives thereof are suitable in that they are excellent in hardenability, 
blocking resistance of a film formed after coating and tack-free, properties. As examples of the derivatives of 
10 trimellitic acid anhydride, may be mentioned glycerol tristrimellitate anhydride, a dimer of trimellitic acid an- 
hydride, ethylene glycol bistrimellitate anhydride, etc. 

As the epoxy resin forming the adhesive layer, may be used a bisphenol type epoxy resin obtained by re- 
action of bisphenol A and epichlorohydrin. Further, the adhesive layer may contain other hardeners such as a 
phenolic resin \§ addition to the acid anhydride hardener. 
15 ; i J In the adhesive layer comprising the polyester resin and the aminoplast resin, if the weight ratio of the poly- 
ester resin to the aminoplast resin exceeds 90/1 0, it takes a long period of time to cure the adhesive layer even 
when heated at a high temperature. If the weight ratio is lower than 70/30 on the other hand, the curing of the 
adhesive advances to excess, so that the processability of the adhesive is deteriorated. It is hence not prefer- 
able to mix both resins at any weight ratio outside the above rqnge. As the polyester resin, a known polyester 
20 resin may be used singly, or an epoxy-modif ied polyester resin modified by an epoxy resin or the like may be 
used. As the aminoplast resin, may be used a melamine resin, benzoguanamine resin or the like. The adhesive 
layer may contain an epoxy resin in combination with the polyester resin and the aminoplast resin. 

As the polyester film, may be used any polyester film so far as it is excellent in strength, transparency 
and suitability to the contents of the cans such as retention of good flavor, and formed from a polyester obtained 
25 ; i by polycondensation of a dicarboxylic acid and adiol component. In order to secure dimensional stability to a 
heat treatment which is conducted for bonding the film under heat to the metal surface through the adhesive 
layer, however, polyesters obtained by polycondensation of an aromatic dicarboxylic acid such as naphthalene 
dicarboxylic acid, terephthalic acid or isophthalic acid and a diol such as ethylene glycol, propylene glycol or 
butylene glycol are preferred, with a polyester (polyethylene paphthalate) obtained by polycondensation of 
30 naphthalene dicarboxylic acid and ethylene glycol or a polyester (polyethylene terephthalate) obtained by poly- 
condensation of terephthalic acid and ethylene glycol being especially preferred. 

With respect to the above-mentioned polyesters, the above-described dicarboxylic acid component or diol 
component may contain one or more other dicarboxyl ic acid components or diol components if desired. As pre- 
i- ' ferable examples of the polyesters other than polyethylene terephthalate, may be mentioned polyesters de-; 
> 35 . j scribed in Japanese Patent Application Laid-Open Nos. 42786/1976, 70352/1989, 242738/1990, etc. 

The polyester f i Im may preferably be subjected in advance to a surface-oxidation treatment by corona dis- 
charge or the like on a side to be coated with the adhesive to enhance its adhesion. 

The polyester film preferably has a thickness ranging from 5 to 50 urn. If the thickness of the polyester 
film is thinner than 5 ^m, the film tends to be damaged upon processing, and hence its effects of preventing 
40 corrosion of the can and dissolution of the metal may not be exhibited sufficiently due to formation of pinholes 
or the like in some cases. On the other hand, if the thickness exceeds 50 urn, the residual stress of the film 
becomes greater, so that there is a tendency to reduce the adhesion of the polyester film to the metal surface 
of the can upon subjecting the can body to drawing such as neck-in forming. It is hence not preferable to use 

< any polyester films having a thickness outside the above range. 

£ 45 ; > According to the can-covering polyester film of the present invention, which has the above-described fea- 
tures, either the adhesive layer formed of the resin comprising the epoxy resin having a number average mo- 
lecular weight of 5,000-20,000 and the acid anhydride hardener at a weight ratio of 70/30 to 99/1 or the resin 
adhesive layer comprising the polyester resin and the aminoplast resin at a weight ratio of 70/30 to 90/10 is 
provided on one side of the polyester film. Therefore, when the can-covering polyester film is bonded under 
50 heat to a metal surface of a can, the curing of the adhesive layer is facilitated by the hardener upon heating 
at a high temperature, so that strong adhesion can be achieved in a short period of time. 

In order to secure dimensional stability to the heat treatment, it is particularly preferred from the viewpoint 
of physical properties of material that the polyester film be a biaxially oriented polyester film having a heat 

< shrinkage factor in a longitudinal direction of 1 .2% or lower and a heat shrinkage factor in a lateral direction of 
!j 55 : j 0% as determined after holding the film at 150°C for 30 minutes. In order to secure the dimensional stability, 

it may also be subjected to a heat treatment in which the film is held in advance at 160°C for about 6 seconds. 
However, it is particularly preferred that a cured overcoat layer formed of a thermosetting resin be provided 
on the opposite side of the adhesive layer. When the cured overcoat layer is provided on the polyester film, 
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the residua] stress in the polyester film is lightened, the expansion or contraction of the film is controlled, there- 
by securing the dimensional stability, and the resistance to damage is improved. Although cans for beverage 
are generally subjected to a heat sterilization treatment (retort sterilization treatment) after filling the can with 
their contents, the provision of the cured overcoat layer can prevent low-polymerization degree components 
(oligomers) in the polyester film from depositing on the surface of the film upon the heating treatment such 
j as the retort sterilization treatment, and makes the slidability of the polyester film good. 

In order to be capable of forming a cured film in a short period of time at a high temperature, the thermo- 
setting resin forming the cured overcoat layer is suitably a resin, for example, comprising an epoxy resin and 
an aminoplast resin and containing, as a short-time curing catalyst, an organic acid or an inorganic acid such 
as phosphoric acid or polyp hosphoric acid therein. The thermosetting resin may preferably contain a silicon 
compound such as silica or wax for improving the slidability. ! 

The polyester f i Im may be printed for giving the can a good aesthetic appearance and/or desired indication 
when the film covers the metal surface on the outside of the can. In this case, the film is required to have 
sufficient strength to be subjected to printing and dimensional stability to the heat treatment upon bonding it 
to the metal surface of the can. Therefore, a heat-resistant polyester film such as polyethylene naphthalate, 
. oruniaxially or biaxially oriented polyethylene terephthalate, or the like is preferred. 

When printing is conducted on the polyester film, a printed layer formed of a pigment-containing resin com- 
position is provided between the polyester film and the adhesive layer. The printed layer may be provided be- 
tween the polyester film and the overcoat layer. However, it is preferable to provide the printed layer between 
the polyester film and the adhesive layer because the printed layer is protected by the polyester film against 
damage. When multicolor printing is conducted on the polyester film for giving the can a good aesthetic ap- 
pearance and/or desired indication, the printed layer is formed by laminating resin compositions separately con- 
taining pigments of different colors on one another. 

The printed layer may be partly whitened when conducting the retort sterilization treatment after filling 
the can with its pontents, thereby making the print unclear. However, according to the polyester film according 
. to the present invention, such whitening which may be caused by the retort sterilization treatment can be pre- 
vented by providing a size coat layer formed of a resin composition prepared by omitting the pigment from the 
resin composition forming the printed layer between the printed layer and the adhesive layer. 

As a printing ink forming the printed layer, may be used any known printing ink. As examples of its resin 
component, may be mentioned polyurethane resins, polyester polyurethane resins, epoxy resins, epoxybutyral 
resins, vinyl resins, celiulosic resins, polyisocyanate resins an&the like. They may be used either singly or in 
combination. It is preferable to suitably choose the resin composition according to the kind of the resin forming 
the adhesive layer in order to achieve sufficient bond strength to the metal surface of the can in a short period 
of time at a high temperature. 

More specifically, when the resin of the adhesive layer is a resin comprising the epoxy resin having the 
. number average molecular weight as described above and the acid anhydride hardener at the above-described 
weight ratio, the resin composition forming the printed layer is suitably a resin composition comprising an epox- 
ybutyral resin and a polyisocyanate resin and containing a pigment, or a resin composition comprising a poly- 
ester polyurethane resin and a polyisocyanate resin and containing a pigment. Alternatively, when the resin 
of the adhesive layer is a resin comprising the polyester resin and the aminoplast resin at the above-described 
weight ratio, the resin composition. forming the printed layer is Suitably a resin composition comprising a poly- 
ester polyurethane resin and a polyisocyanate resin and containing a pigment. 

The above combination of the resin composition and the adhesive layer permits the achievement of strong 
adhesion by heating for a short period of time at a high temperature when the polyester film is bonded under 
heat to the metjal surface of the can through the adhesive layer, and hence has an effect of preventing the 
, polyester film from peeling off in drawing at the opening(s) of a can body upon the formation of a can or in a 
retort sterilizatipn treatment after filling the can with its contents. 

The resin forming the adhesive layer may preferably contain an inorganic or organic pigment for hiding the 
bare metal surface of the can. As the pigment, titanium oxide is particularly preferred. Titanium oxide is used 
at a weight ratio of 20/80 - 80/20 to the resin. 

The adhesive layer contains titanium oxide as a pigment } whereby the bare metal surface of the can is 
hidden at the time the polyester film is bonded under heat to the metal surface of the can, and the surface of 
the film can be made took beautiful. In particular, when the printed layer is provided, a background of the ad- 
, hesive layer containing titanium oxide can make a design, characters and/or the like printed look vivid. 

The polyester film may be plain when the film covers the metal surface on the inside of the can, and hence 
i needs neither the cured overcoat layer nor the printed layer. In this case, the strength and dimensional stability 
are not strictly required of the film. Therefore, the polyester film may be either an unoriented polyester film or 
a uniaxiaily or biaxially oriented polyester film. However, a polyethylene terephthalate film is suitable from the 
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viewpoint of suitability for the covering process and quality of a can covered with the film. 

When the can-covering polyester film according to the present invention is bonded under heat through 
the adhesive layer to a surface of a metal sheet for forming a can body, such as a surface-treated steel sheet 
both end edges of which are overlapped to each other to weld them, thereby forming a can body, or at least 
an outer side wall of a closed-end cylindrical can having an opening at one end thereof and formed by drawing 
with ironing or the like from a metal sheet for forming cans, strong adhesion can be achieved therebetween 
by heating for a short period of time at a high temperature. 

As examples of the metal sheet for forming the closed-end cylindrical can, may be mentioned an aluminum 
alloy sheetfor cans and the like. As the surface-treated steel sheet from which the can body is formed by weld- 
ing, may be used any surface-treated steel sheet so far as it is suitable for use in forming can bodies of weJded 
cans. In particular, the can-covering polyester films according to the present invention shows an excellent ef- 
fect for the; following surface-treated steel sheets for forming can bodies of welded cans. 

The first surface-treated steel sheetforforrriing can bodies of welded cans, to which the can-covering poly- 
ester film according to the present invention is bonded under heat through the adhesive layer, thereby obtaining 
a particularly superior effect, is characterized in that it has a tin-iron alloy layer formed on a base steel sheet 
at a deposition rate of 0-1.2 g/m 2 in terms of tin content and a tin layer plated on the tin-iron alloy layer at a tin 
' deposition rate of 0.5-1.6 g/m 2 . When the can-covering polyester film according to the present invention is 
' bonded by heating at a high temperature to such a tinned steel sheet through the adhesive layer, strong ad- 
hesion can be obtained in a short period of time therebetween. When the surface-treated steel sheet is sub- 
jected to a high-temperature treatment such as the above bonding under heat, the tin layer plated on the.sur- 
face of the steel forms a tin- iron alloy with a base steel sheet, so that the amount of pure tin is decreased. 
However, since the surface-treated steel sheet has the above-described constitution, the formation of the tin- 
iron alloy is suppressed even when subjected to the high-temperature treatment. At a stage when the film has 
been bonded under heat, but before welding, a tin-iron alloy layer having a deposition rate of 0.35-1.60 g/m 2 
in terms of tin content is formed, and a tin layer having a tin deposition rate of 0.10-1.35 g/m 2 is surely held on 
the tin-iron alloy layer formed. Therefore, good weldability can be provided uppn.the formation of a can body 
by welding. . 

1 . If the tin content in the tin-iron alloy layer in the surface-treated steel sheet is increased over 1 .2 g/m 2 , the 
effect of suppressing the formation of a tin-iron alloy cannot be heightened further. Besides, even if no tin-iron 
alloy layer is formed; a tin-iron alloy layer containing tin within the above range is formed at an initial stage of 
the high-temperature treatment, so that the effect of suppressing the formation of a tin-iron alloy is brought 
about by the tin-iron alloy layer thus formed. If the tin deposition rate of the-tin layer is lower than 0.5 g/m 2 , a 
tin layer containing tin in an amount required for welding rhay not be obtained in some cases after the high- 
temperature treatment. If the tin deposition rate exceeds 1 .6 g/m 2 on the other hand, the tin deposition rate is 
in excess, resulting in an economical disadvantage. 

The tin-iron alloy layer, which is a constituent for forming the deposit of the tinned steel sheet, is nptalways 
evenly covered by the tin layer as its outer layer, but the tin-iron alloy layer and/or the base steel sheet may 

' be locally exposed in some cases. The degree of exposure varies according to the production method of the 
tinned steel sheet even if the thickness of the tin-iron alloy layer or the tin layer is equal. So-called no reflow 
type tinned steel sheet has less tendency to expose the tin-iron alloy layer compared with a reflow type tinned 
steel sheet, namely, has a tendency for the tin layer to relatively evenly cover the tin-iron alloy layer and the 
base steel sheet. In the present invention, it is therefore preferable to use a tinned steel sheet of the no reflow 
type as the surface-treated steel sheet. 

The second surface-treated steel sheet for forming can bodies of welded cans, to which the can-covering 
polyester fi|m accordjng to the present invention is bonded under heat through the adhesive layer, thereby ob- 
taining a particularly superior effect, is characterized in that it has an under coat composed of a metallic nickel 
on the surface bf a base steel sheet and a tin layer plated on the under coat at a deposition rate of 0.5-1.7 

' g/m 2 and dispersed in a range of 10-60% of the surface area of a base steel sheet in an islandlike state. When 
the can-covering polyester film according to the present invention is bonded by heating at a high temperature 
to such a tinned steel sheet through the adhesive layer, strong adhesion can be obtained in a short period of 
time therebetween. When the surface-treated steel sheet is subjected to a high-temperature treatment such 
as the above bonding under heat, a tin layer t having a .tin deposition rate of at least 0.10 g/m 2 and dispersed 
in a range of 10-60% of the surface area of the base steel' sheet in an islandlike state is reformed. The thus- 

' formed tin layer can provide good weldability upon the formation of a can body by welding. 

If the tin deposition rate of the tin layer in the surface-treated steel sheet is lower than 0.5 g/m 2 , the alloying 
of tin is caused- to progress after the high-temperature treatment, so that a tin layer having a tin deposition 
rate required for welding may not be formed in some cases. If the tin deposition rate exceeds 1.7 g/m 2 on the 

' other hand, the tin deposition rate is in excess, resulting in an economical disadvantage. 
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The surface-treated steel sheet can be produced, for example, by a method wherein a tin deposit within 
the above range is unevenly applied to the base steel sheet, a method wherein a ref lowing step after the tinning 
is carried out under specific conditions, or a combination thereof. 

The third surface-treated steel sheet for forming can bodies of welded cans, to which the can-covering 
polyester film according to the present invention is bonded under heat through the adhesive layer, thereby ob- 
taining a particularly superior effect, is characterized in that it is a thinly tinned steel sheet having a metallic 
chromium under coat plated on the surface of a base steel sheet at a deposition rate of 10-200 mg/m 2 and a 
tin layer plated on the under coat at a deposition rate of 0.1-2.8 g/m 2 . When the can-covering polyester film 
according to the present invention is bonded by heating at a high temperature to such a thinly tinned steel sheet 
through the adhesive layer, strong adhesion can be obtained in a short period of time therebetween. Even if 
the thinly tinned steel sheet is subjected to a high-temperature treatment such as the bonding under heat, the 
formation of a tin-iron alloy layer on the base steel sheet is prevented by the metallic chromium under coat, 
so that the tin content in the tin layer remains in the above range, and good weldabllity can hence be provided 
upon the formation of a can body by welding. 

If the chromium deposition rate in the metallic chromiu/n under coat is lower than .1 0 mg/m 2 , the formation 
of the tin-iron alloy layer cannot be-prevented sufficiently. 'If the chromium deposition rate exceeds 200 mg/m 2 
on the other hand, the ^preventing effect cannot be heightened further. If the tin deposition rate of the tin layer 
is lower than 0.1 g/m^good voidability may not be provided in some cases upon the formation of a can body 

! by welding . If the tin deposition rate exceeds 2.8 g/m 2 on the other hand, the tin deposition rate is in excess, 

■ resulting in an economical disadvantage. 

' ' • The fourth surface-treated steel sheet for forming can bodies of welded cans, to which the can-covering 
polyester film according to the present invention is bonded under heat through the adhesive layer, thereby ob- 
taining a particularly superior effect, is characterized in that it is a tin-free steel having a metallic chromium 
under coat formed by plating chromium in the form of discs or granules at a deposition rate of 10-200 mg/m 2 . 
When the can-covering polyester film according to the present invention is bonded by heating at a high tem- 
perature to such a tin-free steel through the adhesive layer, strong adhesion can be obtained in a short period 

• of time therebetween. jSince the tinrfree steel is not tinned, but the metallic chromium under coat plated in the 
discoid or granul ar form is embedded in a base steel sheet when the steel is brought into contact under pressure 

' with a welding electrode, welding can be effected by energizing the steel sheet through the metallic chromium 
. liirwjer coat ; 

f ' If the chromium deposition rate of the under coat in the tin-free steel is lower than 1 0 mg/m 2 the chromium 
deposit in the discoid or granular form may not be provided as an under coat having strength sufficient to be 
embedded in the base steel sheet when the steel is brought into contact under pressure with the welding elec- 
trode in some cases. If the chromium deposition rate exceeds 200 mg/m 2 on the other hand, the chromium 
deposit may be evenly formed on a wide area of the base steel sheet surface in some cases so as not to provide 
an under coat in the discoid or granular fonri. 

In general, surface-treated steel sheets for forming can bodies have a thin metallic chromium-chromium 
oxide layer formed on the surfaces thereof. However, the metallic chromium-chromium oxide layer is far thinner 

1 than the above-described tin deposit or the chromium deposit in the discoid or granular form, and hence does 

• not, particularly iaffect the effect of the tin deposit or the chromium deposit in the discoid or granular form. In 
» airthe above-described surface-treated steel sheets, accordingly, the metallic chromium chromium oxide layer 

may be formed thereon. The metallic chromium.chromium oxide layer formed so as to have a deposition rate 
of 3-30 mg/m 2 in terms of chromium content, for example, by a chemical conversion treatment is preferred be- 
cause it has an effect of enhancing the adhesion properties to the adhesive layer and the corrosion resistance 
without adversely affecting the weldabiiity of the above-described surface-treated steel sheets. 

The can-covering polyester films according to the present invention, oa which the adhesive layer, printed 
- layer and cured overcoat layer are provided, can be advantageously produced by a process comprising an over- 
coat layer-forming step in which a thermosetting resin is applied to one side of a polyester film and dried to 
form a cured overcoat layer, a printing step in which a resin composition containing a pigment is applied to the 

< other side of the polyester film and dried to form a printed layer and an adhesive layer-forming step in which 
! a thermosetting resin adhesive is applied to the side of the polyester film, on which the printed layer has been 

formed, and dried to form an adhesive layer. 

Since the production process of the can-covering polyester film according to the present invention includes 
the overcoat layer-forming step, the residual stress in the polyester film is lightened, and moreover its con- 
traction and expansion properties are controlled, whereby a polyester film improved in dimensional stability 
to the heat treatment in the subsequent step can be provided.' In the production process, either the overcoat 

< layer-forming step or the printing step may be given priority. However, when the overcoat layer-forming step 
is conducted earlier than the printing step, the dimensional stability of the polyester film can be more improved. 
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. When a size coat Ipyer is formed between the printed layer and the adhesive layer, the production process 
further includes, subsequently to the step of forming the printed layer, a step of applying a resin composition 
prepared by omitting the pigment from the resin composition forming the printed layer to the printed layer and 
drying the resin composition thus coated to form the size coat layer. According to this production process, the 
provision of the size coat layer-forming step can prevent the printed layer from whitening due to the retort ster- 
ilization treatment.after the formation of a can. 

I n the production process, all the overcoat layer, printed layer, size coat layer and adhesive layer are formed 
by gravure coating. By such coating, each of the overcoat layer, printed layer, size coat layer and adhesive 
layercanbeforrnedtaaneven thlpkness. . » 1 '■ :i« T 

The present inverrtion will hereinafter be described in more detail by the following exemplary embodiments 
with reference to the accompanying drawings. However, it should be borne in mind that this invention is not 
limited to and by the following examples. 

EEx&mplesj; : j • 

' . * In the following Examples 1 to 11, examples where the polyester films accprding.to the present invention 
are applied to welded cans obtained by overlapping both end edges of each of the metal sheets for forming 
can bodies to each other to weld them, thereby forming a can body, and attaching can ends separately pro- 
duced to both open ends of the cap body by double seaming will be described. 

Example 1: . 

: In this example, as a polyester film to be bonded to a metal surface which is to be the outside of a can, 
jthere is used a can-covering polyester film 1a illustrated in FIG. 1(a). As shown in FIG. 1 (a), the polyester film 
' ;1a comprises atiaxially oriented polyethylene terephthalate (hereinafter abbreviated as "PET") film 2 having 
a thickness of 12 um, which is provided on one side thereof with a transparent cured. overcoat layer 3 formed 
from a thermosetting resin composed of an epoxy resin and an aminoplast resin, to which a short-time curing 
catalyst of an organic acid or an inorganic acid such as phosphoric acid or poly phosphoric acid has been added, 
and on the other side thereof with $ printed layer 4a. printed with printing inks comprising an epoxybutyral resin 
anjd a polyisocyanate resin and containing a pigment In order to give a good aesthetic appearance and/or de- 
sired; indication, to theiouter surface of the can, the printed layer 4a is formed by multicolor printing, i.e., by 
, laminating the pjririting inks comprising the above resin components and separately containing, pigments of de- 
sire^: colore on pach other. 

i - Gn the printed layer 4a, there is provided an adhesive layer 5a formed of a thermosetting resin adhesive 
] Icornprising abispfienol type epoxy resin obtained by the reaction of bisphenol and epichlorohydrin and having 
i humber average: molecular weight of 10,000, and glycerol tristrimellitate anhydride as a trimellitic acid an- 
hydride hardener at a weight ratio of 95/5. At least one pigment such as titanium oxide may be used to disperse 
it in the adhesive layer 5a if desired. * 

; ; As a pplye^teV filrp to be bbndfdlD a metal surface ufhicrils to be the inside of the can, there is used a 
;cari-jcpverir\g polyester film 6 illustrated in FIG. 2. As shown in FIG. 2, the polyester film 6 is formed of the 
sarne biaxially oriented PET film 2 of 12 urn in thickness as that used in the polyester film 1a and provided on 
i its one side witfi $p adhesive layeir 5a formed of the same thermosetting resin adhesive as that used in the 
f polyester f)im 1| % The pdyesterfilm 6 has no printed layer and is plain. The polyester film 6 has been subjected 
j in advance to a corona discharge treatment on the side to be coated with the adhesive layer 5a. 
[i j ! j jfhe polyester film 1a was produced in the following manner. The biaxially oriented PET film 2 in a contin- 
uous, form, on one side of which a corona discharge treatment had been conducted in advance, was first taken 
out tp coat the side subjected to no corona discharge treatment with, a solvent type thermosetting resin com- 
posed of an epoxy, resin arjd an aminoplast resin and added with; a phosphoric acid catalyst by gravure rolls. 
The resiri thus qoated was a*ri£oj at ^6Q?dfor & seconds to ft?rm the cured overcoat laypr 3 having a coat weight 
, of 1.0, g/m 2 .;The thus^treated film 2 was cooled Jo 5Q°C or'loweV and then taken up. : . ! 

; : r The continuous, blaxiajly:cfiriehted PET fllm 2 on which the ; cured overcoat layer 3 had been formed was 
; then taken;6ut,t^> print 6n the opposite side of the overcoat layer 3 with printing inks comprising an epoxybutyral 
i resin and 9 ; pplj|i$rayanate resiri and containing a pigment by gravure rolls. 1 The prinUngjinks were then dried 
l-tio f$rm the printed layer 4a. In the printed layer 4a, print patterns corresponding to a single can body are printed 
: successively at .predetermined intervals in a longitudinal direction of the biaxially oriented PET film 2 so as to 
subcessf ully give a good] aesthetic appearance and/or desired indication to the outer, surface of a can. 

' the printed layer^a was formed by using printing inks required for' the" formation of the print pattern to 
conduct printing one bolor by. one color in the same manner described- gibove; to give a. coat weight of 1.0 . 
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g/m 2 After the formatibn of the printed" layer 4a, the contirtiitoustMaxially oriented PETfilnb 2 was cooled, taken 
up and then aged for 2 days to cure the printed layer 4a. 

the continuous, biaxially oriented PET film 2, on which the printed layer 4a had been formed, was then 
taken out to apply a resin solution with the epoxy resin and glycerol tristrimellitate anhydride dissolved at the 
above weight ratfio in an organic solvent to the printed layer 4a at a rate of 57 m/min by gravure rolls. The resin 
. • solution was dried at 1 20°C for 1 0 seconds so as not to cause the curing reaction to progress, thereby forming 
the adhesive layer 5a composed of the thermosetting resin adhesive and having a coat weight of 2.5 g/m 2 . 
The PET film 2 thus treated was cooled and then taken up to obtain the potyester film ;la. 

In the polyester film 1a, the cured overcoat layer 3 is first formed and the printed layer 4a is then formed. 
Therefore, the print patterns can be obtained with excellent dimensional accuracy. The adhesive layer 5a is 
formed last of all. However, there is no fear of fnterfering wfth the use of the polyester film 1a in the subsequent 
step owing to the good tack-free properties of the adhesive layer 5a. 

: the pbjyester filrrl 6 was! produced in the following manner. The sarne biaxially priehted PET film 2 in a 
continuous^ form as that used in the production of the polyester film 1a was first taken out to subject one side 
^hereof to a corctna discharge treatment. The same resin solution of the adhesive as that used in the production 
\ of thp polyester film 1a was then coated on the treated surface in the same manner as in the polyester film 
ia. The resin solution was then dried in the same manner as in the polyester film 1a to form the adhesive layer 
5a corposed of the thermosetting resin adhesive and having a coat weight of 2.5 g/rn 2 , The PET film 2 thus 
treated was cooled and then taken up to obtain the polyester film 6. 

The can-covering polyester films 1a and 6 r were then used to produce, welded cans. In a welded can in 
this example, as illustrated in FIG. 3(a), the polyester filrb 1a js bonded under heat to a surface of a metal 
' sheet 7 for forming can bodies, which is to be the outside xrf the can, through the! adhesive layer 5a to form a 
protective coat 9. On the other hand, the polyester film 6 is bonded under heat to a surface of the metal sheet 
' 7, which is to be the inside of the can, through the adhesive layer 5a to form a protective.coat 1 0. In this example, 
using, as the metal sheet 7, &j tinned steel; sheet 0.22 mm thick, which has a nickel under coat formed ki a 
- i nickel deposition rate of 70 mg/m 2 on the surface of a base steel sheet, a tin layer plated on the under coat at 
a tjnj deposition irate of 0.8 g/m 2 and dispersed in a range of 1 0-60% of the surface area of the base steel sheet 
in an, islandlike Estate and, as the outermost layer, a metallic chromium-chromium oxitie.layer formed at a de- 
position rate of 15 mg/m 2 in terms of chromium content, the bonding under heat was conducted by means of 
an apparatus as illustcated in FJGs, 4 and 5. , p , : 

: In the apparatus, as illustrated in FIG. 4,' strip-like. rr\£\a\ sheets 43 obtained by cutting an original sheet 
< 41 for the metal sheet 7 into widths L each corresponding to the length of a blank 42 for can bodies are first 
successively fed to a conveying path 44. The strip-like metal sheet 43 has a length plural times of the width 
of a singleican body blank 42.. 

As illustrated in FIG. 5 in section, the conveying path 44 is provided with the first heating means 45 such 
, \ as ahigh-f requency heater on its upstream side so as to heat the strip-like metal sheet 43 fed to the conveying 
= path 44 to 170°C. A printed film-feeding means 46 for feeding the continuous polyester film 1a printed in the 
abpve-descrjbed manner to the conveying path 44 is provided below the conveying path ,44, while a plain film- 
feeding means 47 for feeding the plain continuous film 6 for covering the inside of a can is arranged above 
the conveyipg path 44. The polyester films 1a and 6 producedin the aboye-describpd manner are rolled up 
after their production £nd stocked 'as rolls respectively inline feeding means 46 and 47. \ 

The polyester films 1a and I 6 are respectively fed by the feeding means 46 and 47 to the conveying path 
44 in such a manner that they come into contact with the strip-like metal sheet 43 on the side of the adhesive 
* layer 5a, sb that they are press-bonded to the respective surfaces of the strip-like metal sheet 43 heated in 
(he, above-described manner except both side edges 49 of both surfaces thereof by pressure rolls 48 provided 
: in the course of the conveying path 44, whereby the f i Ims are temporarily bonded to the metal sheet 43 through 
the respective adhesive layers 5a. At this time, the polyester film 1a does not stick itself owing to the good 
blocking resistance of the adhesive even when it is stocked as a roll in the feeding means 46 as described 
above. Further, since the cured overcoat layer 3 has been formed, the film 1a is good in slidability and resis- 
tance to darnage, and can hence be appropriately taken out f rcmthe feeding means 46 to feed to the conveying 
path 44. \ " ' - ' * - ( : ' ; 

' Since both polyester films 1a and 6 are continuous, the strip-like metal sheet 43 is held between the poly- 
ester films la and 6 temporarily bonded thereto, whereby a plurality of the metal sheets 43 are coupled in a 
' continuous! form. The continuous sheet of the strip-like metal sheets 43 coupled with each other is then cut 
fntp individual strip-like metal sheets 43 by.the first cutting means 50 such as knife cylinders, 1 which are pro- 
! ! vided at the terminal of the conveying path 44. 

t The strip-like metal sheets 43 to which the polyester films 1a and 6 have been temporarily bonded are 
then successively driven out of the conveying path 44 to be fed to the second heating means 51 such as a 
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heating oven as illustrated in FIG. 4. In the heating oven 51 , the strip-like metal sheet 43 to which the polyester 
films 1a and 6 have been temporarily bonded is held at 215°C for 1 minute to cure the thermosetting resin 
adhesive of the adhesive layers 5a. As a result, the polyester films 1a and 6 are securely bonded to the strip- 
like metal sheet 43, thereby obtaining strong adhesion. 

After the strip-like metal sheet 43, to which the polyester films 1a and 6 have been securely bonded as 
described above, is then cooled in a cooling means 52, it is fed to the second cutting means 53 such as a slitter 
and cut out into individual blanks 42 for a single can body there. Since the cured overcoat layer 3 has been 
formed on the polyester film 1a as described above, the original dimensional accuracy for the print can be kept 
even upon the heating for the temporary bonding and the heating in the heating oven 51. Therefore, the strip-? 
like metal sheet 43 can be cutout into the can body blanks 42 in precise correspondence with the print patterns 
of the printed layer 4a. 

Each of the can body blanks 42 obtained in the above-described manner was then founded with the sur- 
face, to which the polyester film 1a had been bonded, outside as illustrated in RG. 3(b) so as to overlap both 
end edges 49 to qach other, thereby welding the end edges tqjeach other. A welded joint 31 on the inside of 
a can, which was not covered with the polyester film 6, was'coated with an epoxy-phenolic resin compensation 
' coating 32 to conduct icoat compensation, thereby forming a can body. The can body was then subjected to 
drawing (neck-ih forming and flange forming) at both open ends thereof. An easily openable can end coated 
' with an epoxy-phenolic resin on the inside thereof was attached to one open' end of the can body thus formed 
by double seaming to obtain a welded can.. 

At a stage before the welding, the metal sheet 7 had on the surface at both end edges 49 thereof a tin 
layer having a tin deposition rate of at least 0. 1 0 g/m 2 and dispersed in a range of 1 0-60% of the surface area 
of the both end edges 49 in an islandlike or mottled state, so that good weldability was, able to be provided. 

With respect to the welded can, the adhesion properties of the polyester films la and 6 to the metal sheet 
7 were observed, and the enamel rata value of $\e thus-obtained welded can was measured to determine the 
presence of a metal-exposed portion, the results are shown in Table 1 . 

; ' Coffee as contents was then filled in the welded can, and a can end covered with a polyester film on the 
inside thereof was attached to the other open end of the welded can by double seaming, followed by a heat 

' sterilization treatment (a retort sterilization treatment), thereby obtaining a sealed can. After the retort steril- 
ization treatment, the appearance of the polyester film 1a was observed. Further, the sealed can was stored 

»"at 37°C for 6 months and then opened to measure the amount of iron dissolved out in the contents. The results 

• are shown in Table 1. 

i 

Example 2: 

(n this example, atlank 42 for a can body was formed^in the same manner as in Example 1 except that a 

• polyester film 1a* similar to the polyester film 1a illustrated in FiG. 1(a), in which the weight ratio of the epoxy 
resin to glycerol! tristri meditate anhydride in the thermosetting resin adhesive forming the adhesive layer 5a in 

' the polyester film 1a was changed to 90/10, was used in place of the polyester film 1a, and the polyester films 
la' and 6 were bonded under heat to a metal sheet 7. 

1 ' ' A welded can was then produced from the can body blank 42 in the same manner as in Example 1 to ob- 
serve the adhesion properties of the polyester films 1a* and 6 to the tinned steel sheet, and to measure the 
enamel rate value of the thus-obtained welded can, thereby determining the presence of a metal-exposed por- 
tion. The results are shown in Table 1. 

Coffee as contents was then f illed in the welded can, and & can end covered with a polyester film on the 
inside thereof was attached to an open end of the welded can by double. seaming, followed by a retort sterili- 
zation treatment, thereby obtaining a sealed can. After the retort sterilization treatment, the appearance of 
the polyester film 1a* was observed. In this example, the compounding ratio of the trimellitic acid anhydride 

' hardener (glycerol tristrimellitate anhydride) in the thermosetting resin adhesive forming the adhesive layer 
5a was higher than that in Example 1. Therefore, the whitening of the printed layer 4a due to the retort steril- 

' ization treatment was prevented, and so the print was kept in a vivid state. Further, the sealed can was stored 
at p7°C for 6 months and then opened to measure the amount of iron dissolved out in the contents. The results 
are shown in Table 11 

Besides, in this example, an easily openable can end coated with an epoxy-phenolic resin on the inside 
thereof may, be attached to an open end of the can body by t douWe seaming as with Example 1 . However, when 
an easi ly openable can end covered with a polyester film on the inside thereof is used, the whole inner surface 
1 of the can can be covered with the polyester resin, so that the resistance to change in flavor of the contents 
can be more improved. 
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Example 3 : 

In this example, a blank 42 for a can body was formed in the same manner as in Example 1 except that a 
polyester film 1a" similar to the polyester film la illustrated in FIG. 1(a), in which 60 wt.% of titanium oxide 
as a white pigment was contained in the thermosetting resin adhesive .forming the adhesive layer 5a in the 
polyester film 1a, was^used in place of the. polyester film 1a, afid the polyester films 1a" and 6 were bonded 
u rider heat to a metal sheet 7. • 

A welded can was then produced from the can body blank 42 in the same manner as in Example 1 to ob- 
serve the adhesion properties of the polyester films 1a" and 6 to the tinned steel sheet, and to measure the 
enamel rate value of the thus-obtained welded can, thereby determining the presence of a metal-exposed por- 
tion. The results are shown in Table 1. 

Coffee as contents was then filled in the welded can, and a can end covered with a polyester film on the 
inside thereof was attached to an open end of the welded can by double seaming, followed by a retort sterili- 
zation treatment, thereby obtaining a sealed can. After the retort sterilization treatment, the appearance of 
the polyester film 1a" was observed. In this example, the white pigment was contained in the adhesive layer 
5a. Therefore, the bare surface of the metal sheet 7 was hidden; and so the print of the printed layer 4a became 
more vivid. Further, the sealed can was stored at 37°C for 6 months and then opened to measure the amount 
of iron dissolved out in the contents. The results are shown in Table 1. 

Example 4 : 

In this example, a welded can was produced in the same manner as in Example 1 except that the coat 
compensation for the welded joint 31 on the inside of a can body formed from the same can body blank 42 as 
that used in Example 1, said joint 31 being not covered with the polyester film 6, as illustrated in FIG. 3(b), 
was conducted with a thermoplastic polyester resin powder coating in place of the epoxy-phenolic resin com- 
pensation coating 32 used in Example 1, and after the coating; a heat treatment was carried out at 250°C for 
6 seconds to form a compensation coating film having an average thickness of 30 urn. The adhesion properties 
of the polyester f i Ims 1 a and 6 to the tinned steel sheet were observed, and the enamel rate value of the thus- 
obtained welded can was measured to determine the presence of a metal-exposed portion. The results are 
shown in Table 1 . 

Coffee as contents was then filled in the welded can, and a can end covered with a polyester film on the 
inside thereof was attached to an open end of the welded can by double seaming, followed by a retort sterili- 
zation treatment, thereby obtaining a sealed can. After the retort sterilization treatment, the appearance of 
the polyester film 1a was observed. Further, the sealed can was stored at 37°Cfor 6 months and then opened 
to measure the amount of iron dissolved out in the contents. The results are shown in Table 1. 

According to the can obtained in this example, the thermoplastic polyester resin powder coating is used 
as a coat compensation coating for the welded joint of the can body. Therefore, the whole inner surface of the 
can can be covered with the polyester resin, so that the resistance to change in flavor of the contents can be 
more improved. 

; Example 5 : 

In this example, a blank 42 for a can body was formed in the same manner as in Example 1 except that a 
polyester film 1 b illustrated in FIG. 1 (b) was used in place of the polyester film 1a illustrated in FIG. 1(a), and 
the polyester films 1b and 6 were bonded under heat to a metal sheet 7. 

As shown in FIG. ;t(b), the polyester film „1b comprises the same PET film 2 as used in Example 1 and is 
provided on one side thereof with a cured overcoat layer 3 formed in the same manner as in Example 1, and 
on the other side thereof with a printed layer 4a formed in the same manner as in Example 1 and a size coat 

, layer 8 formed on the printed layer 4a and composed of the same resin composition as the printing ink for the 
printed layer 4a-except for omission of the pigment. On the size coat layer 8, an adhesive layer 5a is provided 

, in the same manner as in Example 1 . 

The polyester film 1 b was produced in the following manner. The cured overcoat layer 3 was first formed 
in the same manner as in Example 1 on the same biaxially oriented PET film 2 in a continuous form as that 
used in the production of the polyester film 1a. The thus-treated film 2 was cooled and then taken up. The 
continuous, biaxially oriented PET film 2, on which the cured overcoat layer 3 had been formed, was then taken 
out, to form the printed, layer 4a in the same manner as in Example 1. Thereafter, a resin solution composed 
of the same epoxybutyral resin and polylsocyanate resin as those used in the printed layer 4a, but containing 
no pigment was immediately coated on the printed layer 4a by gravure rolls and then dried to form the size 
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coat layer 8. The continuous, biaxially oriented PET f i Im 2 on which the size coat layer 8 had been formed was 
then cooled and taken up to age it for 2 days. On the size coat layer 8, the adhesive layer 5a was formed in 
the same manner as in Example 1, and the PET film 2 thus treated was cooled and then taken up to obtain 
the polyester film 1 b. 

A welded can was then produced from the can body blank 42 in the same manner as in Example 1 to ob- 
serve the adhesion properties of the polyester films 1 b and 6 to the tinned steel sheet, and to measure the 
enamel rate value of the thus-obtained welded can, thereby determining the presence of a metal-exposed por- 
tion. The results are shown in Table 1. 

Coffee as contents was then filled in the welded can, and a can end covered with a polyester film on the 
inside thereof was attached to an open end of the welded can by double seaming, followed by a retort sterili- 
zation treatment, thereby obtaining a sealed can. After the retort sterilization treatment, the appearance of 
the polyester film 1b was observed. According to this example, the size coat layer 8 is provided on the printed 
layer 4a. Therefore, the printed layer 4a is not whitened even when conducting the retort sterilization treatment, 
and so the print is kept in a vivid state. Further, the sealed can was stored at 37°C for 6 months and then opened 
to measure the amount of iron dissolved out in the contents. The results are shown in Table 1 . 

Example 6: s I. t( K 

In this example, a blank 42 for a can body was formed in the same manner as in Example 1 except that a 
polyesterfilm 1c illustrated in FIG. 1(c) was used in place of the polyester film 1a illustrated in FIG. 1(a), and 
the polyester films 1c and 6 were bonded under heat to a metal sheet 7. 

As shown in FIG. 1(c), the polyester film 1c comprises the same PET film 2 as used in Example 1 and is 
provided on one side thereof with a cured overcoat layer 3 formed in the same manner as in Example 1, and 
on the other side thereof with a printed layer 4b printed with printing inks comprising a polyester polyurethane 
resin and a polyisocyanate resin and containing a pigment. The printed layer 4b is formed by laminating the 
printing inks separately containing pigments of desired colors on one another. 

On the printed layer 4b, there is provided an adhesive layer 5b formed of a thermosetting resin adhesive 
comprising a polyester resin and a melamine resin at a weight ratio of 85/15. At least one pigment such as ti- 
tanium oxide may be used to disperse it in the adhesive layer 5b if desired. 

The polyester film 1c was produced in the following manner. The cured overcoat layer 3 was first formed 
in the same manner as in Example 1 on the same biaxially oriented PET film 2 in a continuous form as that 
; used in the production of the polyester film 1a. The thus-treated film 2 was cooled and then taken up. The 
continuous, biaxially oriented PET film 2 on which the cured overcoat layer 3 had been formed was then taken 
out to print on the opposite side of the overcoat layer 3 with printing inks comprising a polyester polyurethane 
resin and a polyisocyanate resin and containing a pigment by gravure roils. The printed layer 4b is formed by 
conducting printing with each of the printing inks of different colors in the above-described manner to give a 
coat weight of 1 .0 g/m*. After the formation of the printed layer S4b, the printed PET film 2 in a continuous form 
was cooled and then taken up to age it for 2 days. 

The continuous, biaxially oriented PET film 2 on which the printed layer 4b had been formed was then taken 
, out to apply the thermosetting resin adhesive comprising the polyester resin and the melamine resin at the 
above weight ratio to the printed layer 4b by gravure rolls. The resin adhesive was dried to form the adhesive 
. layer 5b composed of the thermosetting resin adhesive and having a coat weight of 2.0 g/m 2 . The PET film 2 
thus treated was cooled and then taken up to obtain the polyester film 1c. 

A welded can was then produced from the can body blank 42 in the same manner as in Example 1 to ob- 
serve the adhesion properties of the polyester films 1c and 6 to the tinned steel sheet, and to measure the 
enamel rate value of the thus-obtained welded can, thereby determining the presence of a metal-exposed por- 
tion. The results are srjown In Table i. i. 

Oolong as contents was then filled in the welded can, and a can end covered with a polyester film on the 
inside thereof was attached to an open end of the welded can by double seaming, followed by a retort sterili- 
. zation treatment, thereby obtaining a sealed can. After the retort sterilization treatment, the appearance of 
the polyester film 1c was observed. Further, the sealed can was stored at 37°C for 6 months and then opened 
. to measure the amount of iron dissolved out in the contents. The results are shown in Table 1. 

Example 7: 

Coffee as contents was filled in the welded can obtained in Example 6, and a can end covered with a poly- 
ester film oh the inside thereof was attached. to an open end 6f the welded can by double seaming, followed 
by a retort sterilization treatment, thereby obtaining a sealed can. After the retort sterilization treatment, the 
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appearance of the polyester film 1c was observed. Further, the sealed can was stored at 37°C for 6 months 
and then opened to measure the amount of iron dissolved out in the contents. The results are shown in Table 
1. 

Example 8 : 

In this example, a blank 42 for a can body was formed in the same manner as in Example 1 except that a 
polyester film 1d illustrated in FIG. 1(d) was used in place of the polyester film 1a illustrated in FIG. 1(a), a 
tinned steel sheet 0.22 mm thick, which has a tin layer formed on the surface of a base steel sheet at a tin 
deposition rate of 1 .2 g/m 2 and a metallic chromium-chromium oxide layer formed on the tin layer at a deposition 
rate of 18 mg/m 2 in terms of chromium content, was used in place of the metal sheet 7 used in Example 1 , and 
the polyester films 1d and 6 were bonded under heat to the tinned steel sheet. 

As shown in FIG. 1(d), the polyester film 1d corprises the same PET film 2 as used in Example 1 and is 
provided on one side thereof with a cured overcoat layer 3 formed in the same manner as in Example 1, and 
on the other side thereof with a printed layer 4b formed in the same manner as in Example 6 and an adhesive 
layer 5a formed on the printed layer 4b in the same manner as in Example 1 . 

The polyester film 1d was produced in the following manner. The cured overcoat layer 3 was first formed 
in the same manner as in Example 1 on the same biaxialiy oriented PET film 2 in a continuous form as that 
used in the production of the polyester film 1a. The thus-treated film 2 was cooled and then taken up. The 
continuous, biaxialiy oriented PET film 2 on which the cured overcoat layer 3 had been formed was then taken 
out to form the printed layer 4b in the same manner as in Example 6. The printed PET film 2 was cooled and 
1 then taken up to age it for 2 days. 

. . The continuous, biaxialiy oriented PET film 2 on which the printed layer 4b had been formed was then taken 
out to apply the same resin solution of the thermosetting resin adhesive as that used in Example 1 to the printed 
layer 4b by gravure rolls, thereby forming the adhesive layer 5a in the same manner as in Example 1 . The PET 
film 2 thus treated was cooled and then taken up to obtain the polyester film 1d. 

A welded can was then produced from the can body blank 42 in the same manner as in Example 1. Ac- 
cording to this example, at a stage before the welding, the tinned steel sheet has on the surface at both end 
edges 49 thereof a tin-iron alloy layer formed at a deposition rate of 0.7 g/m 2 in terms of tin content and a tin 
layer formed on the alloy layer at a tin deposition rate of 0. 5 g/m 2 . The tin-iron alloy layer is formed at an initial 
stage of the heating treatment in the heating oven 51 illustrated in FIG. 4, in which the polyester films 1d and 
6 are bonded. The ailoy serves to prevent tin from alloying further. Therefore, according to the tinned steel 
sheet, the tin layer of the above-described tin deposition rate was secured on the surface at both end edges 
49' at the stage before welding, so that good weldability was able to be provided. 

. The adhesion properties of the polyester films 1 d and 6 to the tinned steel sheet were observed, and the 
enamel rate value of the thus-obtained welded can was measured to determine the presence of a metaj-ex- 
posed portion. The results are shown in Table 1. 

Tea with lemon as contents was then filled in the welded can, and a can end covered with a polyester film 
on the inside thereof was attached to an open end of the welded can by double seaming, followed by a retort 
sterilization treatment, thereby obtaining a sealed can. After the retort sterilization treatment, the appearance 
of the polyesterfilm 1d was observed. Further, the sealed can was stored at 37°C for 6 months and then opened 
' to measure the amount of iron dissolved out in the contents. The results are shown in Table 1. 

Example 9 : 

In this example, a blank 42 for a can body was formed in the same manner as in Example 1 except that a 
polyesterfilm 1d' similar to the polyesterfilm 1d shown in FIG. 1(d), in which 60 wt.% of titanium oxide as a 
white pigment was contained in the thermosetting resin adhesive forming the adhesive layer 5a in the polyester 
film 1d, was used instead of the polyester film 1a illustrated in FIG. 1(a), and the polyester films 1d' and 6 
' were bonded under heat to a metal sheet 7. 

A welded can was then produced from the can body blank 42 in the same manner as in Example 1 to ob- 
' serve the adhesion properties of the polyester films 1d' and 6 to the tinned steel sheet, and to measure the 
enamel rate value of the thus-obtained welded can, thereby determining the presence of a metal-exposed por- 
tion. The results are shown in Table 1. 

Coffee as contents was then filled in the welded can, and a can end covered with a polyester film on the 
inside thereof was attached to an open end of the welded can by double seaming, followed by a retort sterili- 
zation treatment, thereby obtaining a sealed can. After the retort sterilization treatment, the appearance of 
the polyester film 1d; was observed. In this example, the white pigment was contained in the adhesive layer 
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5a. Therefore, the bare surface of the metal sheet 7 was hidden, and so the print of the printed layer 4b became 
more vivid. Further, the sealed can was stored at 37°C for 6 months and then opened to measure the amount 
of iron dissolved out in the contents. The results are shown in Table 1. 

Example 10 : 

In this example, a blank 42 for a can body was formed in the same manner as in Example 1 except that a 
polyester film 1c illustrated in FIG. 1(c) was used in place of the polyester film 1a illustrated in FIG. 1(a), a 
thinly tinned steel sheet 0.22 mm thick, which has a metallic chromium under coat formed at a chromium de- 
position rate of 100 mg/m 2 on the surface of a base steel sheet, a tin layer formed on the under coat at a tin 
deposition rate of 0.2 g/m 2 and, as the outermost layer, a metallic chromium-chromium oxide layer formed at 
a deposition rate of 12 mg/m 2 in terms of chromium content, was used in place of the metal sheet 7 used in 
Example 1, and the polyester films 1c and 6 were bonded under heat to the thinly tinned steel sheet. 

A welded can was then produced from the can body blank 42 in the same manner as in Example 1 . Ac- 
cording to this example, the metallic chromium under coat prevents tin in the tin layer from alloying with, iron 
even when subjected to the heating treatment in the heating oven 51 illustrated in FIG. 4, in which the polyester 
films 1c and 6 are bonded: As a result, the tin deposition rate* of the tin layer in the thinly tinned steel sheet 
did not change before and after the heating treatment, and so good weld ability was able to be provided. 

The adhesion properties of the polyester films 1c and 6 to the thinly tinned steel sheet were observed, 
and the enamel rate value of the thus-obtained welded can was measured to determine the presence of a metal- 
1 exposed portion. The results are shown in Table 1. 
, A sporting drink as contents was then filled in the welded can by a hot pack method, and a can end covered 
with a polyester film on the inside thereof was attached to an open end of the welded can by double seaming, 
followed by a retort sterilization treatment, thereby obtaining a sealed can. After the retort sterilization treat- 
ment, the appearance of the polyester filmic was observed. Further, the sealed can was stored at 37°C for 
6 months and then opened to measure the amount of iron dissolved out in the contents. The results are shown 
in Table 1. ».» > 

■ Example 11 : • 

In this example, a blank 42 for a can body was formed in the same manner as in Example 1 except that a 
polyester film 1c illustrated in FIG. 1(c) was used in place of the polyester film 1a illustrated in FIG. 1(a), a 
tin-free steel 0.22 mm thick, which has a metallic chromium under coat formed in the form of discs or granules 
at a chromium deposition rate of 60 mg/m 2 on the surface of a base steel sheet and a metallic chromium, chro- 
mium oxide layer formed on the under coat at a deposition rate of 1 0 mg/m 2 in terms of chromium content. was 
used in place of the metal sheet 7 used in Example 1, and the polyester films 1c and 6 were bonded under 
heat to the tin-free steel. p 

A welded can was then produced from the can body blank 42 in the same manner as in Example 1 to ob- 
serve the adhesion properties of the polyester films 1c and 6 to the tin-free steel, and to measure the enamel 
rate value of the thus-obtained welded can, thereby determining the presence of a metal-exposed portion. The 
results are shown in fable 1 . 

• When the tin-free steel is brought into contact under pressure with a welding electrode, the metallic chro- 
mium under coat plated in the granular form is embedded in the base steel sheet, so that the both end edges 
of the steel sheet are electrically connected directly to each other. Therefore, the tin-free steel can be welded 
irrespective pf the tin deposition rate on the surface of the base steel sheet. 

An apple juice drink (juice content 10%) as contents was then filled in the welded can by a hot pack meth- 
od, and a can end covered with a polyester film on the inside thereof was attached to an open end of the welded 
can by double seaming, followed by a retort sterilization treatment, thereby obtaining a sealed can. After the 
retort sterilization treatment, ,the appearance of the polyester film 1c was observed. Further, the sealed can 
was stored at 37°C for 6 months and then opened to measure the amount of iron dissolved out in the contents. 
The results are shown in Table 1. 
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Incidentally, the kinds of the surface-treated steel sheets described in Table tare as follows: 
TNS means a tinned steel sheet having a nickel under coat formed at a nickel deposition rate of 70 mg/m 2 
on the surface of a base steel sheet, a tin layer plated on the; under coat at a tin deposition rate of 0.8 g/m 2 
and, as the outermost layer, a metallic chromium-chromium oxide layer formed at a deposition rate of 1 5 mg/m 2 
in terms of chromium content. LTS denotes a tinned steel sheet having a tin layer formed on the surface of a 
base steel sheet at a tin deposition rate of 1 .2 g/m 2 and a metallic chromium chromium oxide layer formed on 
the tin layer at a deposition rate of 18 mg/m 2 in terms of chromium content. The Cr/Sn system stands for a 
thinly tinned steel sheet having a metallic chromium under coat formed at a chromium deposition rate of 100 
: mg/m 2 on the surface of a base steel sheet, a tin layer formed on the under coat at a tin deposition rate of 0.2 
g/m 2 and, as the outermost layer, a metallic chromium-chromium oxide layer formed at a deposition rate of 12 
mg/m 2 in terms of chromium content. The discoid granular Cr system means a tin-free steel having a metallic 
chromium under coat composed of discoid chromium and granular chromium formed at a chromium deposition 
rate of 60 mg/m 2 on the surface of a base steel sheet and a rrjatailic chromium-chromium oxide layer formed 
on the under coat at a "deposition rate of 1 0 mg/m 2 in terms of chromium content. 
15 ; • The hardener in the column of the adhesive means glycerol tristrimellitate anhydride. ERV is an abbrevia- 
tion of "enamel rate value". 

it is apparent^ rom Table 1 that the can-covering polyester films according to the present invention are 
strongly bonded to the metal sheets for forming can bodies by heating for a short period of time at a high terrv 
! perature. It is alsoapparent from the measurements of the enamel rate value that the metal sheets to which 
the polyester films have been bonded have no metal-exposed areas. 

According to the can-covering polyester films of the present invention, as shown in Table 1 , no abnormal- 
ities such as whitening are recognized on the appearance of the films even when subjected to the retort ster- 
ilization treatment. It is hence apparent that the print is kept rn'a vivid state. The whitening preventing effect 
is particularly marked jn the case where the size coat layer is provided (Example 5). When the adhesive layer 
5a contains titanium oxide as the white pigment (Examples 3 and 9), the white adhesive layer 5a hides the 
bare surfape of the metal sheet: 7, so that the print becomes more vivid. 

. : It is further apparent from Table 1 that according to the can-covering polyester films of the present inven- 
tion, iron is scarcely dissolved out in the contents of the sealed can, the bond-strength is kept good even when 
! ; the"dans are stored for a long period of time, and the corrosion of the metal sheets for forming can bodies and 
; the change in the flavor of the contents can be prevented. 

It is still further apparent from Examples 8 to 11 that the can-covering. polyester films according to the 
present invention strongly adhere to a variety of the metal sheets for forming can bodies of welded cans. 

In Examples 1 to 11 shown in jable 1, the polyester filmsj la, 1a' and 1a" as illustrated in FIG. 1(a) are 
described in examples' where they are bonded to the surface-treated steel sheet TNS, and not in examples 
where they are bonded to other steel sheets. However, the f ilrhs can provide strong adhesion to the above- 
. described UTS, Cr/Sn system and discoid-granular Cr system as with that to TNS. 

; : Besides, the polyester film 1c as illustrated in FIG. 1(c) is described in examples where it is bonded to the 
' surface-treated'steel sheets TNS, Cr/Sn system and discoid-granular Cr system, and not in an example where 
J it is bonded to another steel sheet. However, the film can provide strong adhesion to the above-described LTS 
as with that to TNS, Cr/Sn system and discoid-granular Cr system. 

Similarly, the polyester films 1d and 1d' as illustrated in FIG. 1(d) are described in examples where they 
are bonded to the surface-treated steel sheets TNS and LTS, respectively, and not in examples where they 
are bonded to other steel sheets. However, the films can provide^strong adhesion to the above-described Cr/Sn 
' system and discoid-granular Cr system as with that to TNSi and= LTS. 

! Further, in the individual films, titanium oxide as a white pigment may be contained in each adhesive layer 
. like the adhesive layer 5a in Example 3 or 9, and a size coat layer 8 may be provided like the polyester film 
1 b' illustrated in: FIG. 1(b). 

In the following Examples 12 and 13, examples where the polyester film according to the present invention 
: ' is applied to at least an outer side wall of a can obtained by forming a metallic closed-end cylindrical can having 
an opening at one end thereof by drawing with ironing from a metal sheet for forming cans composed of an 
aluminum alloy and attaching a can end separately produced to the opening by double seaming will be descri- 
bed. 

Example 12 : 

In this example, the same polyester film 6 as that used in Example 1 was bonded under heat in advance 
to 4 side of a rolled metallic material (aluminum material 3004), which is to be the inside of a can, through the 
; adhesive layer 5a. The rolled metallic material was then subjected to drawing with ironing (Dl forming) to form 
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a metallic closed-end cylindrical can 61 having an opening at one end thereof as illustrated in FIG. 6(a). The 
metallic can 61 to the inside of which the polyester film 6 has been bonded under heat has a side wall 62 flat 
in section and a bottom 63 curved inward. Afoot 64 projecting outward is formed on the bottom 63. The metallic 
can 61 has an open end 65 in an opposed relation to the bottom 63. In the metallic can 61, a portion indicated 
5 by an imaginary line in FIG. 6(a) is trimmed to regulate the height of the can. 

The can body 61 was then degreased and washed with water to remove oi I attached to the inner and outer 
surfaces of the can body61 upon the drawing with ironing and the like. Next, the outer surface of the can body 
61 was subjected to a chemical conversion treatment with a phosphoric acid treating solution or the like, further 
washed with water and then dried. 
10 The metallic can 61 was then preheated in such a manner that the temperature of the outer surface of the 

can body was raised to 100-200°C, whereby as shown in FIG. 6(b), the same polyester film 1a as that used 
. in Example. 1 was temporarily bonded to the outer surface of the metallic can 61 through the adhesive layer 
5a by bringing them into contact under pressure with each other for a short period of time. 
: , Both end edges 66 of a strip of the polyester film la may be either overlapped to each other to join them 
! its as illustrated in FIG. 7(a) or butted to join them as illustrated in FIG'. 7(b). If they are butted to join them, it is 
desirable that a clearance 66a between the end edges 66 be, n^rrawed 4 as much as possible. It is generally 

- adjusted to b.5 pim .or -Jess. \, % «' v \] ; !' ! . 

t ■ ■ The metallic can 61 thus treated was then held in a temperature range of 200-21 0°C for 1-2 minutes to 
heat it, thereby curing the adhesive layer 5a to increase the bond strength of the polyester film 1a. The metallic 
20 ; can 61 was then subjected to drawing (neck-in forming and flange forming) at the open end 65 thereof to form 
t a neck-in part 68 and a flange 69 as indicated by an imaginary line in FIG. 6(b), thereby producing a can 70. 
; In this can 70, the polyester films 1a and 6 were strongly bonded to the metallic can 61 through the respective 
adhesive layers 5a. Therefore, the peeling of the polyester films 1a and 6 was not recognized even at areas 

• • ' | .: such, as the foot 64, the neck-in part 68 and the flange 69, which were high in, frequency of forming. In addition, 

• 25 it was possible to give an excellent aesthetic appearance to the outer surface' of the can 70 by the printed layer 

4a pf the polyestef filrp 1a. 

v , In the pan 70, the polyester f ilrtj 6 has an internal stress generated by the drawing with ironing of the met- 
' v ; ( all ic material. However, the internal stress of the polyester film 1 6 bonded to the inner surface of the metallic 
s can is conveniently lightened at the same time as the heat treatment after thie temporary bonding of the poly- 
30 • i ester film 1a, in which; the metallic can 61 is heated by holding it in a temperature range of 120-230°C for 30 
! ■ , | seconds to 5 minutes to cure, the adhesive layer 5a of the polyester film 1a, thereby; increasing the bond 
; ; strength of the polyester film 1a. The can 70 has excellent resistance to corrosion from its contents because 

- ! its inner surface is covered with the polyester film 6. 

\ 35 Example 13: 

In this example, a colled metallic material (aluminum material 3004) was first subjected to drawing with fron- 
ting (Dl forming) to form a metallic closed-end cylindrical can 81; having an opening at one end thereof as illu- 
strated in FIG. 8(a). T^e metallic can 81 has the same constitution as that off the metallic can 61 illustrated in 

40 i FIG. 6(a) except that k base metal is exposed on the inside thereof, and the polyester film 6 is not bonded 

!; r. t 'thereto. \ * • 

: ; j '][ The can body 81 was then degreased and washed with water to remove oil attached to the inner and outer 
■ ' surfaces of the can body 81 upon the drawing with ironing and the like. Next, the can body 81 was subjected 
to a chemical conversion treatment with a phosphoric acid treating solution or the like, further washed with 
! 45 water and then dried. 

A water-based internal; coating 82 was then-applied to the metal-exposed area of the inner surface of the 
metallic can 81 ,as illustrated in FfQ. 8(b). This coating process makes it possible for the internal coating 82 
» ; , to coat the inner surface of the metallic can 81 and at the same time, to cover an end edge surface 81a of the 
. base metal at the open end 65 of the metallic can 81 and an outer surface portion 81b not covered with the 
so . : polyester film 1 a when the film 1a is to be applied, as illustrated in FIG. 9. As the internal coating, there may 
! f" : ; , be, preferably, used thermosetting coatings such as, for example, solvent type e poxy-phenolic resin coatings 
•: ; - arid water-based epoxy-acrylic resin coatings in that they can cure at a temperature near the curing temper- 
ature of the adhesive layer 5a, 
/ < , ,; ; The metallic can;81 was then preheated in such a manner that the temperature of the outer surface of the 
1 55 can body wa$ raised to 100-200°C, whereby as shown in FIG. 8(b), the same polyester film 1a as that used 
in Example, 1 w^s. temporarily bonded to the outer surface of the metallic can $1 through the adhesive layer 
5a by bringing them into contact unrfer pressure with each othfeir for a short 'period of time. 
; t the metallic can 81 thus treated was then held in a temperature range of 200-21 0°C for 1-2 minutes to 



EP 0 615 840 A.1 > ; 

heat it; thereby curing the adhesive layer 5a to increase the borld strength of the polyester film 1 a and curing 
the internal coating 82. This heating is convenient because the heating for curing the adhesive layer 5a and 
the heating ; fpr curing the internal coating 82 can be conducted simultaneously. 

' : The metallic can 81 was then subjected to drawing (neck-in forming and flange forming) at the open end 
65 thereof to form a neck-in part 68 and a flange 69 as indicated by an imaginary Ijne in FIG. 8(b), thereby 
producing a can 83. In this can 83, the polyester film 1a was strongly bonded to the metallic can 81 through 
the adhesive layer 5a. Therefore, the peeling of the polyester film 1a was hot recognized even at the neck-in 
part 68 and. triflange 69. In addition, it was possible to give ah excellent aesthetic appearance to the outer 
surface of 't^e can 83 by the printed layer 4a of the polyester f I fm 1a. 

- The coating of a closed-end cylindrical can such as the metallic can 81 has heretofore been conducted in 
the following manner. After the internal coating 82 is first applied and baked in the same manner as described 
above, coatings of different colors are applied to the outer surface of the metallic can one by one and baked 
to give a good aesthetic appearance and desired indication to the outer surface of the can. Therefore, such a 
coating process reduces operating efficiency. However, in the metallic can 81 according to this example, it is 
only necessary to effect the coating and baking only on the internal coating 82 because the outer surface of 
the metallic can is covered with the polyester film 1a. Therefore, the operating efficiency can be improved com- 
pared with the conventional process. In addition, the operating efficiency can be more enhanced because the 
baking of the internal coating 82 can be effected at the same time as the heating for curing the adhesive layer 
5a of the polyester film 1a. ' 

* In each of Examples 12 and 1 3, the metallic closed-end cylindrical can is formed by the drawing with ironing 
(Dl forming) of the rolled metailic material. However, the metallic can may be formed by draw-thin- redraw (DTR) 
forming or 'draw-redraw (DR) forming. Although an aluminum alloy sheet is used as the metallic material, other 
materials for cans such as surface-treated steel sheets may be used. 

In each of Examples 12 and 13, the polyester film 1a illustrated in FIG. 1(a) is used to cover the outer 
Surface of the metallic can 61 or 81. However, the polyester film 1b or 1d illustrated in FIG. 1(b) or 1(d) may 
be u$ed to provide strong adhesion to the metallic can 61 or 81 like the polyester film 1a. It is also possible 
to give an excellent aesthetic appearance to the outer surface of the can by the printed layer 4a or 4b. 

The invention being thus described, it will be obvious that the same may be varied in many ways. Such 
variations are not to be regarded ae a departure from the spirit and scope of the invention, and all such mod- 
ifications as would be.obvious to one skilled in the art are intended to be included within the scope of the fol- 
lowing claims. 

Claims 

1. A protective covering film (1) for bonding under heat to the metal sljrface^of a,can or can body precursor 
(43, 61, 81) characterised in that the covering film (1) comprises a ^oiyestw^]in^) and a thermosetting 
adhesiye resin layer (5) comprising an epoxy resin having.a number average molecular weight of 5000 to 
20000 and an acid anhydride hardener at a weight ratio of .70/30 to 99/1 . 

2. A protective covering film (1) for bonding under heat to the metal surface of a can or can body precursor 
(43, 61, 81) characterised in that the covering film (1) comprises a polyester film (2) and a thermosetting 

• adhesive resin layer (5) comprising a polyester resin and an aminoplast resin at a weight ratio of 70/30 to 
i 90/10.' 

3. A covering film (1 ) as claimed in claim 1 , wherein the acid anhydride hardener is a trimellitic acid anhydride 
hardener. 

4. , A covering film (1) as claimed in claim 1 , 2 or 3 wherein a curved overcoat layer (3) formed of a thermo- 
. setting resin is provided on a side of the polyester film (2) which is opposite to the adhesive layer (5). 

5. A covering^ ilm (1) as claimed in any of claims 1 to 4, wherein a printed layer (4) formed of a resin com- 
position containing a pigment is provided between the polyester film (2) and the adhesive layer (5). 

6. ' ; A covering film (1) as claimed in claim 5, wherein a size coat layer (8) formed of resin composition prepared 
i by omitting the pigment from the resin composition for the printed layer is provided between the printed 

; layer (4) and the adhesive layer (5). 

7; A covering film (1) as claimed in claim 5 or 6, wherein the t resin composition forming the printed layer (4) 
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comprises an epoxybutyral re$in and a polyisocyanate resin. 

8. A covering film (1) as claimed in claim 5 or 6, wherein the resin composition forming the printed layer (4) 
comprises a polyester polyurethane resin and a polyisocynate resin. 

9. A covering film (1) as claimed in any of claims 1 to 8, wherein the adhesive layer (5) contains titanium 
oxide as a pigment. 

10. A can body precursor (43, 61, 81) including a film (1) as defined in any of claims 1 to 9 applied to at least 
an outer surface thereof. 

11. A can body precursor (61, 81) as claimed in claim 10 comprising a closed-end cylindrical can formed from 
a metal sheet for forming cans and having an opening at one end thereof wherein the film 1 is applied to 
at least the outer side wall (62) thereof. 

. 12. A can body precursor as claimed in claim 10 comprising a metal sheet (43) for forming a plurality of can 
; > ; body blanks (42) and having a width equal to the length of one can body blank (42) and wherein the film 
(1) is applied to at least one surface of the sheet (43) and has width narrower than the width of the sheet 
(43), thereby to provide metal exposed areas (49) at the side edges of the sheet (43). 

13. A can body precursor as claimed in claim 12, wherein the metal sheet {(43) for forming the can body has 
. a tin-iron alloy layer formed at a deposition rate of 0-1.2 g/hi 2 in terms of tin content and a tin layer formed 
on the -tin-iron layer at a tin deposition rate of 0.5-1.6 g/m 2 ; 

, 14.' A can: body precursor as claimed in claim 12, wherein the metal sheet (43) for forming the can body has 
; an u nder coat formed of metallic nickel and a tin layer plated on the under coat at a tin deposition rate of 0.5- 
' ( ; 1.7 g/m 2 and dispersed in a range of 1 0-60% of the surface area of a base steel sheet in an islandlike state. 

' 15, A can body precursor as claimed in claim 12, wherein the metal sheet (43) for forming the can body is a 
thinly tinned steel sheet having a metallic chromium under coated formed by plating chromium at a de- 
position rate of 1 0-200 mg/m 2 and a tin layer plated on the under coat at a tin deposition rate of 0.1-2.8 

.g/m 2 .. 1 - 1 •■ v ' 

1 16,- A can body precursor as claimed in claim 12 wherein the metal sheet (43) for forming the can body is a 
tin-free steel having a metallic chromium under coat formed by plating chromium in the form of discs or 
granules at a deposition rate of 10-200 mg/m 2 . 

17.i A process for the production of a can-covering polyester film (1) which is bonded under heat to a metal 
. surface of a can (43,61 ,81) through a thermosetting resin adhesive (5) to form a protective coat, which 
comprises the steps of: 

applying a thermosetting resin to one side of a polyester film (2) and drying the resin thus coated 
to form a cured overcoat layer (3); 

applying a resin composition containing a pigment to the other side of the polyester film (2) and 
■ drying the composition thus coated to form a printed layer (4); and 

applying the thermosetting resin adhesive to the side of the polyester film (2) on which the printed 
layer (4) has been formed, and drying the resin adhesive thus coated to form an adhesive layer (5). 

; 18. . A process as claimed in claim 17, wherein the step of forming the overcoat layer (3) is conducted prior to 
the step of forming the printed layer (4). 

19. A process as claimed in claim 18, wherein all the steps of forming the overcoat layer (3), the printed layer 
(4) and the adhesive layer (5) are conducted by gravure coating. 

. :■. 1 . ' ' ' ■ ■' - i' ; ' : . 

20. A process as claimed in claim 17, 18or 19 which further dorhprises subsequently to the step of forming 

the printed layer (4), a step of applying a resin composition prepared by omitting the pigment from the 
resin composition for the printed layer to the printed layer (4) and drying the resin composition thus coated 
to form a size coat layer (8). 

' 21. A process as claimed in claim 20, wherein the step of forming the size coat layer (8) is conducted by grav- 
:' ure coating. 
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